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Description 

Camshaft Adjuster for Internal 
Combustion Engines of Motor Vehicles 

Background of Invention 
[000 1 ] 1. Field of the Invention. 

[0002] The invention relates to a camshaft adjuster for internal 
combustion engines of motor vehicles, comprising a sta- 
tor with a casing and stays that project radially inwardly 
from the casing, wherein the vanes of a rotor project into 
the spaces defined between the stays of the stator. The 
rotor is rotatable relative to the stator and is fixedly con- 
nected to the camshaft of an engine. The rotor has a rotor 
base member against which the end faces of the stays of 
the stator rest sealingly. The vanes of the rotor rest seal- 
ingly with their end faces against the inner peripheral wall 
of the stator. 

[0003] 2. Description of the Related Art. 

[0004] Camshaft adjusters are provided in order to change the 



opening time of the intake valves of an internal combus- 
tion engine of a motor vehicle as a function of the de- 
mand on the engine output. The rotor that is seated 
fixedly on the camshaft is rotated relative to the stator for 
camshaft adjustment in that the rotor vanes are loaded by 
a pressure medium. The rotor vanes can be rotated until 
their lateral surfaces contact the lateral walls of the stator 
stays. In the end position, the rotor vanes impact on the 

stator stays so that a disturbing impact noise results. 
Summary of Invention 

[0005] it is an object of the present invention to configure a 

camshaft adjuster of the aforementioned kind such that it 
operates silently. 

[0006] | n accordance with the present invention, this is achieved 
in that at least one of the vanes of the rotor has at least 
one damping element that, upon rotation of the rotor into 
its end position, interacts with at least one counter damp- 
ing element of the stator. 

[0007] | n the camshaft adjuster according to the invention, the 
damping element and the counter damping element en- 
sure that, when the rotor approaches its end position, its 
kinetic energy is reduced so that it rotates slowly into its 
end position. In this way, the rotor vane will contact gently 



the sidewall of the corresponding stator stay. The pres- 
sure medium that is located between the damping ele- 
ment and the counter damping element, when the two el- 
ements interact, will escape only throttled so that a high 

damping action will result. 
Brief Description of Drawings 

[0008] Fig. 1 shows in radial section a part of a first embodiment 
of the camshaft adjuster according to the invention. 

[0009] pig. 2 shows the detail Y of Fig. 1 in an enlarged repre- 
sentation. 

[0010] Fig. 3 shows in a representation corresponding to Fig. 1 a 
second embodiment of the camshaft adjuster according to 
the invention. 

[0011] Fig. 4 shows the detail X of Fig. 3 in an enlarged repre- 
sentation. 
Detailed Description 

[0012] The camshaft adjuster is part of a camshaft adjusting de- 
vice for controlling the timing of the opening and closing 
action of intake valves of an internal combustion engine 
of a motor vehicle as a function of the momentary output 
demand of the internal combustion engine. 

[0013] The camshaft adjuster according to Figs. 1 and 2 has a 



stator 1 with a cylindrical casing 2 having stays 3 that 
project from the inner side of the casing radially inwardly 
and are positioned at a uniform spacing relative to one 
another. They are positioned with their end faces 4 seal- 
ingly against the cylindrical rotor base member 5 of a ro- 
tor 6 that is fixedly connected to the camshaft. The vanes 
7 project radially away from the rotor base member 5 and 
rest with their end faces 8 sealingly against the inner wall 

9 of the stator casing 2. The rotor vanes 7 project into a 
space between two neighboring stator stays 3, respec- 
tively. The space between neighboring stays 3 is sepa- 
rated by the rotor vanes 7 into two pressure chambers 10, 
11. A pressure medium can be supplied into the chambers 

10 and 11, respectively. By means of the pressure 
medium, the first vane sidewall 12 or the second vane 
sidewall 13 of the rotor vane 7 is loaded in order to rotate 
the rotor 6 relative to the stator 1. The rotor 6 can be ro- 
tated relative to the stator 1 maximally to such an extent 
that the sidewalls 12 or 13 contact the corresponding stay 
sidewalls 14 or 15 of the stator stays 3. 

[0014] | n order for the rotor vanes 7 to contact the stay sidewalls 
14 or 15 of the stator stays 3 in a dampened fashion, the 
camshaft adjuster is provided with an end position damp- 



ing means. In this connection, the rotor 6 is configured 
such that advantageously only one of its vanes 7 impacts 
on the corresponding stay sidewall 14, 15 of the respec- 
tive stator stay 3 in the end position in order to ensure in 
this way a precise end position of the rotor 6. The other 
rotor vanes 7 are embodied such that between the corre- 
sponding vane sidewall 12 for 13 of the rotor vanes 7 and 
the neighboring stay sidewall 14, 15 of the respective sta- 
tor stay 3 a damping gap 16 (Fig. 2) remains. 

[0015] | n the vane sidewalls 11, 12 of the rotor vanes 7 a groove 
17 is provided approximately at half the radial length. The 
groove 17 extends across the axial width of the vane 
sidewall 12, 13 and, viewed in radial section, has a rect- 
angular cross-section. Into this groove 17 a projection 18 
projects in the end position. The projection 18 is provided 
approximately at half the radial length of the stay side- 
walls 14, 15 of the stator stay 3. 

[0016] As shows in Fig. 2, the projections 18 on the stay side- 
walls 14, 15 of the stator stays 3 are arranged such that 
their spacing relative to the radial outer limiting wall 19 of 
the grooves 17 is smaller than their spacing relative to the 
radial inner limiting wall 20. The end face 21 of the pro- 
jections 18 that are rectangular in cross-section has a 



spacing from the bottom 22 of the grooves 17. In the re- 
maining area, the vane sidewalls 12, 13 of the rotor vanes 
7 have a spacing from the neighboring stay sidewalls 14, 
15 of the stator stays 3, respectively. The gap 23 that is 
thus formed across the radial length of the rotor vanes 7 
and the stator stays 3 provides the end position damping 
action of the camshaft adjuster. When the rotor 6 is ro- 
tated such that it approaches with the corresponding vane 
sidewall 12 or 13 of its vanes 7 the corresponding stay 
sidewalls 14, 15 of the stator stays 3, the pressure 
medium contained in the pressure chamber 10 or 11, de- 
pending on the rotational direction of the rotor 6, is dis- 
placed. As soon as the projections 18 of the stator stays 3 
engage the grooves 17 of the rotor vanes 7, damping of 
the rotational movement of the rotor 6 as a result of the 
damping gap 23 occurs. In this way, the kinetic energy of 
the rotor 6 is reduced so that it moves slowly into its end 
position. 

[0017] As illustrated in Fig. 2, the transition 24 between the stay 
sidewalls 14 or 15 and the end face 4 of the stator stays 3 
is rounded. Also, the vane sidewalls 12, 13 of the rotor 
vanes 7 pass with a rounded portion into the outer pe- 
ripheral surface 25 of the rotor base member 5. The tran- 



sition 26 of the rotor vanes 7 formed in this way has a 
smaller radius of curvature than the transition 24 of the 
stator stays 3. The rotor base member 5 has radially posi- 
tioned bores 27 through which the pressure medium is 
displaced out of the pressure chamber 11. These bores 27 
open in the transition area 26 of the rotor 6. As a result of 
the different radii of curvature of the transitions 24 and 
26 of the stator 1 and the rotor 6, an optimal damping 
action is achieved also in this area. In the end position of 
the rotor 6, in this area a lunate or crescent-shaped space 
is formed that opens into the respective bore 27 and en- 
sures that upon switching of the camshaft adjuster the 
pressure medium can flow via the bores 27 and this cres- 
cent-shaped area to the vane sidewall 12 of the rotor 
vanes 7 so that the rotor 6 can be rotated in a counter- 
clockwise direction away from the end position illustrated 
in Figs. 1 and 2. 
[0018] since the lateral projections 18 of the stator stays 3 are 
provided approximately at half the radial width, the end 
face 4 of the stator stays 3 extends about a relatively 
large peripheral angle. In this way, a long sealing gap be- 
tween the end face 4 of the stay 3 and the peripheral sur- 
face 25 of the rotor base member 5 is formed. Accord- 



ingly, the sealing gap formed between the end face 8 of 
the rotor vanes 7 and the inner wall 9 of the stator casing 
2 in the circumferential direction is also great because the 
grooves 17 do not cause a shortening of this sealing gap. 

[0019] | n the embodiment according to Figs. 3 and 4, the rotor 
vanes 7 are provided at their radial outer ends with pro- 
jections 28 extending in the circumferential direction and 
engaging in the end position of the rotor 6 the grooves 29 
which are provided at the radial outer end of the stays 3 
of the stator 1. These grooves 29 are limited radially out- 
wardly by the inner wall 9 of the stator casing 2. In other 
respects, the rotor vanes 7 and the stator stays 3 are con- 
figured identically to the embodiment of Figs. 1 and 2. 

[0020] The projections 28 are provided such that their radial 

outer side forms an extension of the end face 8 of the ro- 
tor vane 7. In this way, the sealing gap formed between 
this end face 8 and the inner wall 9 of the stator casing 2, 
in comparison to the preceding embodiment, is enlarged 
so that leakage losses are kept very small. The projections 
28 have a width in the radial direction such that between 
their radial inner side 30 and the neighboring lateral sur- 
face 3 1 of the grooves 29 only a very narrow damping gap 
32 is formed; this leads to an optimal damping of the ro- 



tor 6. In the circumferential direction the depth of the 
grooves 29 is greater than the corresponding length of 
the projections 28. In this way, it is ensured that the pro- 
jections 28 in the end position of the rotor 6 do not im- 
pact with their end faces 33 against the bottom 34 of the 
grooves 29. Between the end face 33 and the bottom 34 
there remains a space that is filled with the pressure 
medium; this space contributes to the optimal damping 
action for the rotor 6. 

[0021] The rotor vanes 7 and the stator stays 3 have sufficient 
width in the circumferential direction so that high stiff- 
ness of the rotor vanes is ensured. 

[0022] while specific embodiments of the invention have been 
shown and described in detail to illustrate the inventive 
principles, it will be understood that the invention may be 
embodied otherwise without departing from such princi- 
ples. 



